, and Pax6 is necessary for Tbr2 expression in IPs (Quinn et al., 2007) . Neurog2 also induces transition of apical to basal progenitors via activation of Insm1, then Tbr2 (Farkas et al., 2008) . Our data suggest that once IP identity is acquired, Tbr2 promotes IP maturation by repressing Pax6 and Insm1 expression, and thus feeds back to repress IP genesis. In turn, NeuroD expression is also up-regulated by Insm1 (and possibly Tbr2) to promote neuronal differentiation of IPs. Throughout neurogenesis, Tbr2 is necessary to modulate laminar fate and the balance of cortical projection neuron identities (e.g., expressing Tbr1, Ctip2, or Cux1). Error bars (B,C,E) represent SEM.
Supplemental Experimental Procedures
Animals and tissue collection. C57BL/6 mice used in this study were kept in a 12 hour light/dark cycle, with food and water ad-libitum, in Seattle Children's Research Institute' vivarium. All animal experimental procedures were performed with Institutional Animal Care and Use Committee approval. The following previously described mouse transgenic alleles were used: Ai14-reporter (Madisen et al., 2010) Cre+/+ ;Tbr2 FL/FL were used as control genotype. The day of the vaginal plug was considered E0.5, and the day of birth was designated P0.5. Pregnant dams were anesthetized with Isoflurane (Patterson Vet) and killed by cervical dislocation, after which embryos were harvested. Embryos were decapitated, and brains were fixed in 4% (wt/vol) paraformaldehyde (PFA) in 0.1M Sodium Phosphate (pH 7.4) at 4 °C for 4 hours. Postnatal mice of either sex were perfused transcardially with cold 4% PFA. Perfused brains were removed and fixed in 4% PFA at 4 °C for 4 hours. Fixed brains were cryoprotected in 30% (wt/vol) sucrose in PBS, frozen in optimum cutting temperature compound (OCT, Sakura Finetek), cryosectioned at 12µm and mounted on Superfrost Plus slides (catalog no. 12-550-15; Thermo Fisher Scientific). Slide-mounted sections were stored at −80 °C until needed.
Tamoxifen and bromodeoxyuridine administration. Pregnant dams were administered Tamoxifen (Sigma, T5648; 5mg/kg), Progesterone (Sigma, P3972; 2.5mg/kg) and bromodeoxyuridine (BrdU; Sigma, B5002; 50mg/kg), by intraperitoneal injection, at the indicated embryonic ages. Acute BrdU treatment was done 30 minutes before brain collection.
Immunofluorescence. Immunofluorescence procedure was previously described (Englund et al., 2005) . Whole brains were cryopreserved and sectioned sagittally (12µm). Cryosections were boiled in 10mM Sodium Citrate for antigen retrieval, followed by 3X5 minute washes in PBS, blocked for 30 minutes at room temperature with 10% (vol/vol) goat or donkey serum in PBS containing 0.3% (vol/vol) Triton X-100 and 0.3% (vol/vol) BSA (blocking solution), and then incubated overnight at 4 °C with primary antibodies appropriately diluted (see below) in blocking solution. Fluorescently tagged secondary antibodies (Molecular Probes, AlexaFluor -488, -568 and -647, diluted at 1:400 in blocking solution) were incubated for 2 hours at room temperature, and sections were counterstained with DAPI (Molecular Probes) and coverslipped with microscope cover glass (Fisher Scientific). The following primary antibodies were used, at the indicated dilution: rabbit anti-dsRed (1:1000; Clontech), rabbit anti-Tbr1 (1:2000; RFH Laboratory), rat anti-Tbr2 (1:250; EB Bioscience), rabbit anti-Pax6 (1:600; Covance), rat anti-Ctip2 (1:1000; Abcam), rat anti-BrdU (1:500; Accurate), mouse anti-Reelin (1:1000; Calbiochem), mouse anti-Satb2 (1:400; Abcam), rabbit anti-Cux1 (1:1000; Santa Cruz Biotechnology), rabbit anti-pan Dlx (1:75; gift from Dr. J. Kohtz), mouse anti-Calretinin (1:1000; Millipore), guinea-pig anti-Insm1 (1:1000; gift from Dr. C. Birchmeier), goat antiNeuroD (1:400; Santa Cruz Biotechnology), goat anti-Sox2 (1:400; Santa Cruz Biotechnology), rabbit anti-FOG2 (1:500; Santa Cruz Biotechnology), mouse anti-pH3 (1:200; Cell Signaling Technology), goat anti-Neurog2 (1:200; Santa Cruz Biotechnology) and anti-PACAP (1:5; gift from Dr. J. Hannibal).
Image acquisition, cell counting and statistics. Single plane optical sections and stacks were acquired with Zeiss LSM-710 confocal microscope. Images were adjusted for contrast and brightness, and equidistant grids were constructed in Adobe Photoshop. Cell counting used cell counter function in ImageJ (NIH freeware). Cell counts were reported either as absolute number or density per area (mm 2 ), and where mentioned the counts were presented as distribution per bin, as described in Figures 1A and 7A . Data was reported as mean ± SEM, from at least 3 sections from an animal, and 2-4 animals per condition/data point. Statistical analysis used 2-tailed, unpaired Student's t test, and the confidence threshold chosen is p<0.05.
Rotarod. Male mice between 6 weeks and 6 months of age were tested on the Rotamex-5 (Columbus Instruments) for rotarod performance to assess their motor skills as described (Hsu et al., 2014) . The apparatus is fitted with a 7.0-cm diameter dowel with a fall height of 44.5 cm from the dowel center. Before testing, all mice were trained on a fixed-speed protocol at 4 rotations per minute (rpm) until they could stay on the rod for 1 minute (3 trials). On the same day as the training sessions, mice were given three accelerating rotarod trials. In each trial, the rotarod accelerated from 4 to 40 rpm at the rate of 1 rpm every 8 seconds, then remained at 40 rpm until the end of the trial. We assessed the time (latency) until the mouse fell from the rod. Mice were given at least 15 minutes of rest in between each trial. A second session of three trials was performed the following day to determine the reproducibility of the test. After training/testing sessions the mice were returned to their home cages. The average of all trials from each mouse was included in the statistical analysis.
Balance Beam. The balance beam test was performed according to a previously described protocol (Hsu et al., 2014) . Tbr2 cKO and WT littermate control male mice, 3-4 months of age (N=4 for each genotype) were first trained (5 runs) on an inclined, 1-inch wide square beam. On the next day the mice were tested on a series of gradually narrowing round beams (3/4, 5/8, 1/2, and 3/8 inch diameter). Testing was conducted in an enclosed hood under ambient room light. A video camera was placed behind the lower platform but elevated slightly above the animal such that hindpaw faults could be easily recorded and the head of the animal was always visible. On the testing day, each mouse was tested five times on each of the four graded beams, in descending order of size. Balance beam performance was scored for beam transit time and the number of hindfoot faults observed (Brooks and Dunnett, 2009) . Runs in which the mouse left or reversed direction on the bar were excluded as incomplete. The last three completed trials for each animal on a given diameter beam were used to compute the average transit time and the average number of faults for that subject.
Microarrays. Data from our previous microarray experiment ( Elsen et al., 2013) was analyzed in the present study. The accession number for the microarray data reported in this paper is [www.ncbi.nlm.nih.gov/geo]: [GSE43387] . Briefly, RNA was isolated from E14.5 neocortex of control (Tbr2 +/FL ) and Tbr2 cKO (Nes11 Cre ;Tbr2 FL/FL ) embryos (N=3 each), and analyzed statistically for log 2 FC and significance, after microarray hybridization (Affymetrix Mouse Gene 1.0).
